Tumor oxygenation after mild-temperature hyperthermia in combination with carbogen breathing: dependence on heat dose and tumor type.
We investigated the effect of hyperthermia at 40.5-42.5 degrees C as well as the combination of hyperthermia and carbogen breathing on oxygenation in the SCK murine mammary carcinoma. In addition, the important question of how long the effect of heating on tumor oxygenation lasts was addressed in both SCK and FSaII (murine fibrosarcoma) tumors. The median pO2 in control SCK tumors was 4.4 +/- 0.2 mm Hg, and it increased to a maximum of 12.6 +/- 1.2 mm Hg when the tumors were heated at 41.5 degrees C for 1 h. Carbogen breathing increased the median pO2 of SCK tumors to 17.1 +/- 1.4 mm Hg, but after heating at 41.5 degrees C, it elevated the pO2 in SCK tumors markedly to 31.3 +/- 4.2 mm Hg. The kinetics of the return to baseline oxygenation after hyperthermia was found to vary with the type of tumor and the heat dose. The pO2 of FSaII tumors remained significantly higher than that of control tumors 24 h after heating at 41.5 degrees C for 60 min. The pO2 of SCK tumors remained elevated for up to 3 h after heating at 41.5 degrees C for 30 min, but if the tumors were heated for 60 min at this temperature, the median oxygen tension declined to the control level within 1 h after heating. It was concluded that mild-temperature hyperthermia, i.e. 41.5 degrees C, alone and in combination with carbogen breathing dramatically improves the oxygenation of these murine tumors and that the tumor type influences the duration of changes in oxygenation induced by mild-temperature hyperthermia.